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LARGE ANGLE SCATTERING OF LITHIUM IONS BY HELIUM ATOMS
Thomas Oliver Bush
Lieutenant, United States Navy
(AD #44451)

An experiment using the focusing groperties of a nonuniform
axially symmetric magnetic field to study large angle (€ > 320)
scattering of ions from atoms and molecules is described. The
scattering cell is placed on the magnetic field axis and all ions
in the momentum interval |Ap| at |p| scattered into a conical shell
A6 at @ are countéd by a detector placed further down the axis. The
solid angle is increased by a factor of several hundred over con-
venional scattering techniques of comparable angular resolution. The
magnetic vector potential and the trajectory equation for a charged
particle in the field are derived. The computer program which
solves the trajectory equation is given along with a detailed descrip-~-
tion of the apparatus. Our measurements of the absolute differential
scattering cross sections for Li+ on He from 36° to 41.7° at 200 eV
and 300 eV and for He' on He from 40° to 54° at 300 eV and 400 eV
demonstrate the feasibility of the technique. Using the measured
cross sections for Li' on He and the computational method of Firsov
we have calculated the interatomic potential function for nuclear
separations of 0. 152 to 1. lg .

Doctor of Philosophy Advisor: Otto Heinz
September 1968 Department of Physics

This document is subject to special export controls and each trans-
mittal to foreign governments or foreign nationals may be made only

with prior approval of the U. S. Naval Postgraduate School, Monterey,
California 93940 (Code 023)
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AN INVESTIGATION OF THE NONLINEAR DYNAMIC RESPONSE
OF CYLINDRICAL SHELLS UNDER TRANSIENT PRESSURE

Charles Clinton Cromer
Lieutenant Commander, United States Navy
(AD #711292)

A numerical algorithm was developed for computing the nonlinear
dynamic response of a ring-stiffened, nearly circular cylindrical
shell of finite length under transient, axisymmetric radial loads of
arbitrary axial distribution. Nonlinear Donnell~type equations were
solved using Fourier series expansions of the dependent variables in
the circumferential coordinate, modified finite difference approxima-
tions of the axial derivatives, and Newmark's beta~-method, com-
bined with Gauss elimination, for the time integration.

The response of a simply supported shell under an exponentially
decaying, uniform pressure was computed for peak pressures and
total impulses between the static buckling limit and the dynamic
buckling limit, the exponential growth of ﬁ'ie static buckling para-
metrically excited Mathieu modes became increasingly important.
The significance of damping, the initial imperfections, and non-
linear coupling was also investigated.

Doctor of Philosophy Advisor: Robert E. Ball
April 1969 Department of Asronautics

This document has been approved for public release and sale; its
distribution is unlimited.
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LAMINAR BOUNDARY LAYER SEPARATION
IN OSCILLATING FLOW

Ronald Arthur Despard
Lieutenant Commander, United States Navy

{AD #694907)

Laminar boundary layer separation phenomena in oscillating flow
was experimentally investigated. Multiple hot-wire anemometers were
used to obtain instantaneous boundary layer velocity profiles on a model
in an oscillating freestream. Certain instantaneous profile behavior
was found to be uniquely related to wake formation, while non-wake-
inducing transient flow reversals were found to occur throughout the
adverse pressure gradient regime. Based on these observations, a prac-
tical definition of boundary layer separation in oscillating flows was
formulated. Separation then obtained revealed that the imposition of
oscillations caused the separation point to move upstream of its steady
flow location. From the data acquired, a parametric correlation of
separation point location was developed.

Doctor of Philosophy Advisor: James A. Miller
June 1969 Department of Aeronautics

This document has been approved for public release and sale; its distri-
bution is unlimited.
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SPECTROSCOPIC AND PHOTOCHEMICAL
INVESTIGATIONS OF s-TETRAZINE

Charles Donald Kimble
Lieutenant Commander, United States Navy

(AD #700248)

Raman scattering, fluorescence, visible absorption, ultraviclet
absorption, and infrared absorption spectra of s-tetrazine-do and
s--tetrazine-d2 were observed. Previous'y unreporied fundamental
vibrational bands were found. Vapor phase fluorescence was observed
for the first time. Absorption band structure was found in the 300-400
nm region of solutions and a corresponding vapor phase absorption was
observed. The high resclution visible absorption spectrum of s~tetra-

zine-d, is reported for the first time. The chemistry of the thermal and

photocliemical decomposition of tetrazine vapor was investigated in-
cluding studies of thermochemical parameters, quantum yield, and
decomposition products. A quantitative evaluation waz made on the
temperature dependence of selected lines in the visible absorption
spectrum. Absorption coefficients, solubilities in various solvents,
vapor presaure, mass spectra, and far infrared spectra were among the
other properties investigated. The Raman spectrum of N, N-dimethyl-

formamide is reported.

Doctor of Phiiosophy Advisor: J. W. Schultz
December 1968 Department of Material Science
and Chemistry

This document has been approved for public release and sale; its distri-
bution is unlimited.
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THE EFFECT OF STAGNATION TEMPERATURE AND MOLECULAR WEIGHT
VARIATION ON GASEOUS INJECTION INTO A SUPERSONIC STREAM

Larry "J" Chrans
Lieutenant, United States Navy

! (AD #851864)

The purpose of this study was to investigate the effect of injectant
; stagnation temperature and molecular weight variation on the flow field
! generated from secondary injection of a gas normal to a supersonic
stream. Experiments were conducted at a primary stream Mach number
of 2.80 in the Naval Postgraduate School supersonic wind tunnel, Ex-
perimental data have been correlated with various theories, showing

A both agreement and disagreement. Data presented include penetration

of secondary jet into primary flow and shock shape as correlated with
the second order blast wave theory.

Aeronautical Engineer Advisor: Daniel J. Collins
September 1968 Department of Aeronautics
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NONSIMILAR SOLUTION OF THE LAMINAR BOUNDARY LAYER
IN AN OSCILLATORY FLOW BY AN INTEGRAL MATRIX METHOD

Barry Allen Gastrock
Lieutenant, United States Navy

(AD #692444)

The development of a numerical procedure for the treatment of non-
similar, unsteady, laminar boundary layers is presented. The solution
is obtained from the laminar, isothermal, incompressible boundary
layer equations employing a modification of the integral matrix procedure
of Bartlett and Kendall. Solutions of example problems are presented
for steady Blasius and Howarth flows, and for oscillating Blasius flow.
Agreement with the known classical results is satisfactory and estab-
lishes the general feasibility of the method. Core storage requirements
of 130,000 bytes allow consideration of as many as 25 nodal points
across the boundary layer, 50 time increments per oscillation cycle and
50 streamwise stations. Solution of oscillating Blasius flow consider=-
ing 8 nodal points and 16 time increments requires 13.49 seconds for one
streamwise station utilizing IBM 360/67 time sharing capabilities.

Aeronautical Engineer Advisor: James A, Miller
June 1969 Department of Aeronattics

This document has been approved for public release and sale; its distri-
bution is unlimited.
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A TECHNIQUE FOR MEASURING UNSTEADY PRESSURES

Ronald Bruce Johnson
Lieutenant, United States Navy

{AD #851892)

A system for measuring unsteady pressures in flow fields employing
a remote transducer and thin plastic pressure transmitting lines has been
designed and built.

The static and dynamic characteristics of the system were deter-
mined experimentally, and the results were found to agree well with a
theoretical model.

A measuring system was subsequently integrated into a two-dimen-~
sional wind t'ixnnel model consisting of a symmetrical airfoil with a
plain oscillating flap. The flap was hammonically oscillated, and the
measuring system was used to determine both the steady and unsteady
pressures at a point near the flap hinge line. The static and dynamic
results were then compared to those obtained using thin airfoil theory
and found to agree well when corrected for thickness effects.

Aeronautical Engineer Advisor: Louis V, Schmidt
September 1968 Department of Aeronautics

This document is subject to special export controls and each transmittal
to foreign governments or foreign nationals may be made only with prior

approval of the U. S. Naval Postgraduate School, Monterey, California
93940 (Code 023)
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AN INVESTIGATION OF THE EFFECT OF A TANGENTIAL
GAS VELOCITY ON COMBUSTION INSTABILITY

Joseph Alan Kiel
Lieutenant, United States Navy

(AD #708386)

A small, uncooled research rocket motor was built to study the
effects of a vortex flow on combusion instability. Normal heptane
and air were used as propellants with the air being divided into two
flows; a primary flow ai the center of the combustion chamber and a
secondary flow at the periphery of the chamber. The secondary air
provided the swirl which could be directed cleckwise or counter-
clockwise at various angles or a straight mode of operation. Runs
were made at various flow rates with the direction of swirl changed
during the run.

The first tangential high frequency mode of combustion instabil-
ity was developed and a significant change in stability conditions
was found when a vortex flow was generated within the combustion
chamber. It was found that a swirl in one direction tended to de-
crease the instability while a flow in the opposite direction in-

creased it.
Aeronautical Engineer Advisor: David W, Netzer
June 1969 Department of Aercnautics

This document has been approved for public release and sale; its
distribution is unlimited.
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AN EXPERIMENTAL INVESTIGATION OF
THE SENSITIZATION OF ALIPHATIC HYDROCARBON FUELS

Dennis Raymond laack
Lieutenant, United States Navy

(AD #704509)

Jet aircraft fuels are relatively stable and safe to handle.
Therefore they are not readily adaptable to weapons applications.

A study of the sensitization of the jet fuel with solid additives
was carried out. Comparisons between the mixtures with the dif-
ferent solid additives were made to determine the best ones. An
investigation of different ignition methods was also made to find a
practical méans of igniting the mixtures.

The results indicated that the jet fuel could be sensitized using
a strong oxidizer in conjunction with either magnesium or red phos-
phorous. The fuel can also be ignited with a combination of chemicals
which produce a spontaneous reaction.

Aeronautical Engineer Advisor: James E. Sinclair

June 1969 Department of Material Science
and Chemistry

This document has been approved for public release and sale; its
distribution is unlimited.
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COMPUTER OPTIMIZATION OF WATER~AUGMENTED TURBOFAN
CONCEPT AND DEVELOPMENT OF A TEST FACILITY FOR
TWO-PHASE FLOW

Randolph Grant Watson
Lieutenant, United States Navy

(AD £708044)

A turbofan engine propulsion system in which large amounts of
water are injected into the fan discharge duct i{s investigated with
the goal of increasing both the thrust and propulsive efficiency
while retaining the light-weight qualities of a standard turbofan en-
gine. A parametric computer analysis is used to examine tr . effect
of several variables, including water-to-gas generator air ratio,
water injection velocity, fan duct pressure loss, and fan duct thermal
and dynamic nonequilibrium, upen thrust and propulsive efficiency.
In addition, the design parameters of fan pressure ratio and fan by-
pass ratio are examined for their optimum values, and optimum cper-
ating combinations of water-to~-gas ratio and water injection velo-
city are determined.

A test apparatus is developed for the direct measurement of wall
friction force in two~-phase flcws. A computer program is presented
to reduce experimental data and compare with pressure drop predicted
by two empirical correlaticns.

Aeronautical Engineer Advisor: Robert D, Zucker
June 1969 Department of Aeronautics

This document has been approved for public release and sale: its
distribution is uniimited.
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AN INVESTIGATION OF THE LONGITUDINAL RANDLING QUALITIES
OF A VARIABLE STABILITY FLIGHT SIMULATOR

Leo Joseph Willetts, Jr.
L.euterant, United States Navy
(AD #703225)

An investigation of the longitudinal handling qualities of the
variable stability flight simulater, converted from a C-118 Instru~
ment Flight Trainer, found the qualities to be an unrealistic repre-
sentation of aircraft motion. wnon-linearities found in the dc servo
drive circuits were caused by the dc servo drive motor's starting
voltage, stiction, misalignment of the motor and reduction gear
axles, potentiometer resolution, and gearing backlash. The equa-
tions of motion for the T-33 aircraft were simulated with the analog
portion of a hybrid computer.

Aeronautical Engineer Advisor: Donald M., layton
June 1969 Department of Aercnautics

This document has been approved for public release and sale; its
distribution is unlimited.
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TRANSMITTER DESIGN IN A COMMERCIAL
MARINE, SINGLE-SIDEBAND TRANSCEIVER

Kenneth Bygler
Lieutenant, United States Navy
B.E.E., Rensselaer Polytechnic Institute 1961

(AD #860356)

Design of the transmitter portion of a solid state, state-of-the
art, single-sideband 2-17 MH2 transceiver is presented. A short
discussion of the theory of single sideband and a comparison of single
sideband systems with amplitude modulated systems are also pre-
sented. The unique requirements of commercial, marine communi-
catiens are considersi and the method of their fulfillment in this
transceiver is discussed. Circuitry common to both the receiver

and the transmitter is presented in detail.

Electrical Engineer Advisor: Gerald D. Ewing
December 1968 Department of Electrical
Engineering

This document has been approved for public release and sale: its distri~
bution is unlimited.
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A PROCEDURE FOR THE SYNTHESIS OF A
FUNDAMENTAL LOOP OR CUT SET MATRIX

Hans Jurgen Lchse
Lieutenant Commander, Federal German Navy

(AD #686656)

Existing realization procedures for a fundamental loop or cut set
matrix are reviewed, compared, and classified broadly on the basis
of their underlying approach. A new combinatorial synthesis technique
is presented utilizing the concepts of trunk branches, main branches,
limbs, and unique connections which are introduced. This procedure
is direct, easy to apply and learn, general, and yields an expression
for the number of physically different or alternate realizations which
are possille. A general computer program for realization of the graphs
is presented and illustrated with some examples.

Electrical Engineer Advisor: Sydney R. Parker
December 1968 Department of Electrical
Engineering

This document has been approved for public release and sale; its distri-
bution is unlimited.
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ANALYSIS AND SYNTHESIS OF A TIME LIMITED
COMPLEX WAVE FORM

Terry Lee Post
Lisutenant, United States Navy

(8D #692440)

The problem of analyzing time limited complex wave forms having
time variant frequency domain characteristics is discussed. A bell
tone is selected as a wave form to anaiyze and it is then synthesized
to produce an approximation to the original sound. An eiectronic de~
vice is constructed to simulate ail required fog cignals for a sail-
boat, including a rapidly ringing beil.

Electrical Engineer Advisor: D. B. Hoisington
December 1968 Department of Electrical
Engineering

This document has been approved for public release and sale; its distri-
bution is unlimited.
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AN EXPERIMENTAL BICONVEX LIQUID~FILLED ACOUSTIC LENS
Jackie Lee Roudebush
Lisutenant Commander, United States Navy
(AD #705070)

An experimertsl study has been made cf the properties of a bi-
convex liquid-filled acoustic lens formed by pressurizing a refracting
fluid between two deformable diaphragms. Trichlorotrifluoroethane
was used as a refracting liquid and stainless steel sheets 76 cm in
diameter and 0.3 mm (0.012 inch) thick were used as the diaphragm
material. Distortion of the spherical surfaces due to the weight of
the liquid was negligible because of the tansion developed by the in-
ternal hydrostatic pressure (1.4 atmospheres for focal length 1.2
meters). Acoustic diffraction patterns measured at £/4.0 in water at
frequencies from 200 KHz to 500 KHz compare favorably with patterns
computed numerically. Muitiple focal points were found and can be
associated with multiple internal reflections.

Electrical Engineer Advisor; George L. Sackman
June 1969 Department of Electrical
Engineering

This document has been approved for public release and sale; its
distribution is unlimited.
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A STUDY OF DIGITAL FILTER~-OBSERVER SYSTEMS
USING THE SECOND METHOD OF LYAPUNOV

Edward Clair Rozelle
Lieutenant, United States Navy
{(AD #701668)

The basic filter-observer equations of Kalman for optimal and
suboptimal filters are studied using the concepts of Lyapunov functions
and stability theory. The Second Method of Lyapunov is used to form
a basis for comparison of the convergence rates of such filters.
Lyapunov functions are also used to derive constraining relations for
the elements of the filter gain matrix leading to design criteria for
suboptimal filters. A derivation of the optimal filter gain based upon
the Lyapunov function of a random variable is given. A design of a
suboptimal filter for one class of signal models is given based solely
upon stability constraints.

Electrical Engineer Advisor: Sydney R. Parker
June 1969 Department of Electrical
Engineeriny

This document has been approved for public release and sale; its
distribution i{s unlimited.
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A SOLID STATE PULSE MODUIATED RADIOSONDE

Ara Sagerian
Lieutenant, United States Navy

(AD #700699)

This thesis is concerned with the design and construction of a
radiosonde utilizing solid state devices and state-of-the-art tech-
niques. The radiosonde is designed with the idea of obtaining data
at a ground station in digital form and transmitting this data direct
to Weather Central via high speed data links. Pulse modulation is
utilized to transmit the data from the radiosonde. The multiplexer
(time muitiplexing is utilized) is designed using MOS micro tech-
nology and a breadboarded simulation is accomplished using discrete
MOS integrated circuits. A computer simulation of the actual multi-
plexer design is performed. The modulairor and transmitter are of
complete solid state design. Extensive testing of the overall system
indicated satisfactory results and show a substantial improvement
over the present radiosonde. Modification of ground rzceiving systems
to facilitate proper reception of information from the radiosonde is
also discussed.

Electrical Engineer Advisor: Harold Titus
June 1969 Department of Electrical
Engineering

This document has been approved for public release and sale; its distri-
bution is unlimited.
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DEVELOPMENT AND EVALUATION BY HYBRID SIMUILATION
OF AN ADAPTIVE FIRING DCCTRINE FOR THE DGFCS Mk 86 (U)

Wayne John Smith
Lieutenant, United States Navy

(2D #508890)

THIS THESIS IS CLASSIFIED CONFIDENTIAL

Electrical Engineer Advisor: James S Demetry
Dacember 1968 Department of Electrical
Engineering

In addition to security requirements which must be met, this docu-
ment {8 subject to special export controls and each transmittal to
foreign governments or foreign nationals may be made only with
prior approval of the U, S Naval Postgraduate School, Monterey,
California 93940 {(Code 023).
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ON NUMERICAL METHODS FOR THE TREATMENT
OF HYDRODYNAMIC SHOCKS

william Randall Davis
Lieutenant (junior grade), United States Navy

(AD #704782)

Several numerical methods used in the calculation of hydro-
dynamic shocks were investigated, Particular atteation was given to
the artificial viscosity approach of Von Neumann and Richtmyer and
its application to the "PUFF" numerical scheme. The particle
model approach of Ludford, Polachek and Seeger, and the method
of Lax were also considered.

Master of Science Advisor: George W, Morris
June 1969 Department of Mathematics

This document has been approved for public release and sale; its
distribution is unlimited.
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A STUDY OF THE EFFICIENCIES
IN THE MOBILE PROGRAMMING SYSTEM

Ernest Henry Henninger
Lieutenant (junior grade), United States Navy

(AD #712464)

The Mobile Programming System was developed to provide the
capability of moving programs from one computing machine to another
with a minimum of difficulty. This paper is an initial study of the
efficiencies involved in the development of a processor for a pro-
gramming language via the system. To this end, a language pro-
cessor was implemented through the system on a particular machine
(IBM 360 Mod 67), and comparisons made with the same language
processor implemented directly on the same machine. Although the
results of this paper are taken from this specific case, they give an
indication of the relative efficiencies that could be expected from
other proces:ors implemented in a similar way. A significant side
benefit of the study is a simplified implementation process for the
SNOBOL4 programming language.

Master of Science Advisor: G. A, Kildall
June 1969 Department of Mathematics X

This document has been approved for public release and sale; its
distribution is unlimited.
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BOUNDARY VALUE APPLICATION OF A
ONE-DIMENSIONAL MAXIMUM PRINCIPLE

James Dale Jones
lLieutenant, United States Marine Corps
(AD #701676)
The problem considered is the application of a one~dimensional

maximum principle to second order, linear differential equations of
the form

u" +g@@u' +h{x)u=f{x) fora< x < b

with associated general boundary conditions to obtain functions
zl(x) and zz(x) such that

zz(x) s ulx) = zl(x)

on [a,b]. The functions £, g and h are assumed to be bounded. We
wish to determine tpe behavior of the solution u(x) on {a,b] and also
to obtain reliable numerical estimates of u.

The basic concepts in the theoretical backeround are expanded
versions of a presentation in Protter and Weinberger [Ref. 4].”

Master of Science Advisor: Robert W, Hunt
June 1969 Department of Mathematics

This document has been approved for public release and sale; its

distribution is unlimited.

43

L " N PRETS PR




TR

ON THE UNRECOGNIZABILITY OF SETS
Ronald Barry Knode
Lieutenant (junior grade), United States Navy
(AD #703654)

Let M = Q.QO,G,F) be a finite autcmaton over the alphabet
T=1{1,...,k}. Astateq ¢ Q is a dead state if g £ F and 8(q,a)
=q¥ ael*, Let - be a mapping from &* onto the non-negative
integers defined by A = 0 (A is the empty string) ax = ka+ X,
x€ T, e T*, Define m,(n)=# fdeA:0 sa <n} and AA(n) =
# {acA:t (@)=n}. If Ais regular let M A be the minimal automaton
recognizing A, Each automaton M induces a Markov process obtained
by considering the inputs to be generated by independent rolls of a
k-sided fair die. Let p(M) represent the probability of being in a final
state, Let p(A) = p(M A)‘ The following are proved: 1) E@ﬂ

n

AA(n) wA(n)
2= -8; Z)T -~ @ , Aregular =2 p(d) = @ ; 3)p(A)=0=MA

6

has the dead state as the only absorbing state; 4)ye>0 7 a

regular set A 3 MA has a dead state and AA(MI) -8 where k-¢

A, )
e
< 9§ <k; 5)If p(?) =0, then -~ cannot converge to k. With
AA(n)

k = 2, these results prove that there is no regular set A such that

o1 2n
Ay (2n+l) = —=— (

1 n ) and ).A(Zn) = (. Hence there is no 1-1
mapping from the set of all trees representing expressions involving
a binary + and a variable x into {+,x} * which preserves the number
of +'s and x's and such that the set of tree images is a regular set.

Master of Science Advisor: W. S, Brainerd
June 1969 Department of Mathematics

This document has been approved for public release and sale; its
distribution is unlimited.
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ON STABILITY IN ORDINARY DIFFERENTIAL EQUATIONS
Ronald Albert Rinaldi
Lieutenant (junior gradse), United States Navy
(AD #705691)

Stability in the sense of Lyapuncv is investigated for systems
of ordinary differential equations, Various established results are
discussed and a new set of sufficient conditions for a stability
comparison theorem is ohtained. The treatment is principally con-
cerned with linear systems, though some results for non-linear

systems are considered briefly.

Master of Science Advisor: Rohert W. Hunt
June 1969 Department of Mathematics

This document has baen approved for public release and sale; its
distribution is unlimited,
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NUMERICAL PROPERTIES OF THE FULL TRANSFORMATION
SEMIGROUP ON A FINITE DOMAIN

Orval Lester Sweeney
Lieutenant (Junior grade), United States Navy
(AD #703252)

In this paper certain properties that are common to all finite
transformation semigroups are discussed, For example special
propertiss of ideals in transformation semigroups are established.,
It is also proved that every element of a finite transformation
semigroup must be one~to-~one from some ma.timal subset of its
domain onto that same set, This maximal subset is decomposed
into cycles, and results are obtained connecting the orders of
the cycles of an element and the order of the monogenic semigroup
generated by that element. Numerical results concerning
arbitrary subsemigroups in the transformatiom semigroup on
three elenments are listed at the end of the paper.

Master of Science Advisor: Carroll Q. Wilde
June 1969 Department of Mathematics
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PRESSURE DISTRIBUTION ON AN AIRFOIL
IN OSCILLATING FLOW

Terry Jjon Allen
Lieutenant (junior grade), United States Navy

(AD #694911)

The effect of oscillating flow on the pressure distribution of a
symmetrical airfoil was investigated experimentally employing a re~
mote pressure transducer.

An open circuit wind tunnel utilizing rotating shutter blades down-
stream of the test section was used to create oscillating flow. Tests
were run at two frequencies, as well as at steady flow, and three
angles of attack.

The mean and unsteady pressure characteristics were recorded
from which mean valu:s of the normal force were determined. The
results indicate that an airfoll at high angle of attack will produce
more lift in oscillating flow than in steady flow.

Master of Science Advisor: James A. Miller
Aeronautical Engineering Department of Aeronautics
June 1969
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THE EFFEC OF STRAND SIZE ON EXPERIMENTAL MEASUREMENT
OF SOLID PROPELLANT BURNING RATE AUGMENTATION

William Bringhurst, jr.
Lieutenant, United States Navy

(AD #848872)
The burning rates of mettalized solid propellant strands ranging in
cross~-section from 1/4 x 1/4 inch to 1 x 1 inch and in length from

1/2 inch to 2 inches were tested at five acceleraticn levels and three
pressure levels to determine the effect of the presence of a rigid in-
hibitor case on measured burning rate. The investigation showed that
sample size did influence the a2verage burning rate but that this effect
could be minimized by {ncreasing the cross-sectional area of the
propellant strand. |

The burning rates obtained were compared with data from other
test facilities, each set of data utilizing a different technique to in-
vestigate the influence of acceleration and pressure on propellant
burning rate. By proper selection of strand size, a gocd correlation of
results was possibis,

Master of Science Advie~r: David W. Netzer
Aeronautical Engineering Department of Aeronautics
December 1968
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THE EFFECT OF ACCELERATION ON THE BURNING RATE
OF DOUBLE BASE ROCKET PROPELLANTS

Melvin John Bulman
Lieutenant {(Jjunior grade), United States Navy

(AD #865736)

Double base rocket propellants with and without aluminum were

burned in a centrifuge at two pressures and nine accelerations. The
burning rates were measured to isolate the effect of the aluminum.
The burning rate of the non-aluminiced propellant was found to
vary with acceleration and a model was advanced, The addition of
aluminum causes an increase in burning rate at higher accelerations

and a possible mechanism is discussed.

Advisor: David W. Netzer

Master of Science
Department of Aeronautics

Aeronautical Engineering
June 1969
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DEVELOPMENT OF A SIMULATOR FOR THE EVALUATION
OF RIGID AND MOVABLE AIRCRAFT CONTROLS

David White Caswell
Commander, United States Navy

(AD #703638)

A simulator was constructed with two sets of aircraft controls;
one set was movable and one set was rigid. The control output
signals were integrated into an analog computer circuit to provide
the desired aerodynamic characteristics. A repeatable, random
input voltage to an oscilloscope was used as a basis for a tracking
exercise in which the test subject, by manipulation of the control
stick, attempted to cancel the random gsignal. A scoring method
was devised which utilized an electronic counter and signal com-

parator to evaluate pilot performance with each of the four control
sticks.

Master of Science Advisor: Donald M. layton
Aeronautical Engineering Department of Aeronautics
June 1969
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THE INSTRUMENTATION OF THE S-2 AIRCRAFT
FOR STABILITY AND CONTROL FLIGHT TESTING

Thomas John Duncan
Lieutenant, United States Navy

(AD #691194)

A Navy US-2A aircraft was instrumented for use in stability and
control flight testing. Various methods of recording and sensing the
aerodynamic parameters necessary to evaluate stability and control
flight testing were investigated. An Ampex Series 800 Magnetic Tape
Recorder, obtained on a loan basis, was calibrated and installed to
provide a means of recording airborne data. Using available equipment,
sensing devices were installed in the aircraft and calibrated to measure
control forces, control surface position and normal acceleration. The
completed installation provides the means for sensing and recording
those aercdynamic parameters most difficult to measure without elec~-
tronic aids. It also allows for the incorporation of additional sensing
and recording devices should thay become available.

Master of Science Advisor: Donald M. Layton
Aeronautical Engineeriny Departme:.t of Aeronautics
April 1969
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SHOCK TUBE INVESTIGATION OF THEKMAL
CONDUCTIVITY IN NOBLF GASES

Federico Alberto Penaranda Garces
Lieutenant Commander, Chilean Navy
(AD #703655)

The Aeronautics Department shock tube has been developed and
instrumented. The shock tube has been used in an experiment in
which the thermal conductivity of argon has been determined in the
temperature range of 1500 - 5000°K and at relatively high pressures,
10 to 30 atmospheres.

Master of Science Advisor: Daniel J. Collins
Aeronautical Engineering Department of Aeronautics
April 1969

This document has been approved for public release and sale; its
distribution is unlimited,
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ION INJECTORS FOR SINGLE- AND TWO-PHASE
ELECTROGASDYNAMIC GENERATORS

William Taylor Ober II
Lieutenant (junior grade), United States Navy

(AD #694906)

Systems suitable for the injection of ions into electrogasdynamic
(EGD) generator devices were built and tested. The mechanism of
injection was based on a corona discharge, whereby icns moving
through an electric field can be intercepted by a gaseous flow. The
intercepted ions are of one polarity, insuring selective ion injection.
Two types of injector units were investigated. One was a molecular
ion device which produced ions directly from the carrier gas, and the
other created larger sized ions, resulting in an aerosol fiow. The
iatter consisted of passing saturated steam through a corona discharge
and injecting it into an air stream. In ord